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(57) Abstract: The present invention relates to improvements 
in bonding patterns for the attachment of components of dispos- 
able absorbent articles. For example, in order to provide attach- 
ment of an ear portion to a longitudinal side of the chassis of an 
article, there may be an attachment area. The attachment area 
may include an overlapping area of chassis material(s) (outer 
cover and/or liner materials) and ear portion material. The over- 
lapping areas of chassis materia] and ear portion material are 
bonded together in such a way as to allow the bond pattern area 
to stretch from 8% to 30%. The bonding patterns of the inven- 
tion may also be used to form the side seams and passive side 
bonds for articles that are donned as pants. 
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ABSORBENT ARTICLE HAVING IMPROVED BONDING PATTERN 

This patent application is a non-provisional patent application claiming 
priority to U.S. provisional patent application serial number 60/405861 filed on 
August 22, 2002. 

BACKGROUND OF THE INVENTION 

The present invention is generally related to the assembly of components of 
disposable absorbent arUcles. The present invention also relates to the 
attachment of components such as ear portions to the main portion or chassis of a 
disposable absorbent article. Additionally, the present invention relates to bonding 
patterns that increase the durability and integrity with which components are 
attached to disposable absorbent articles. 

Disposable absorbent articles have been known for a long time as personal 
care hygiene products. Disposable absorbent articles include infant diapers, 
diaper pants, toddler training pants, swim pants, adult incontinence pads and 
briefs and women's sanitary pads. Such absorbent articles are designed and 
constructed to absorb and store solid and liquid bodily excretions such as urine, 
feces, menstrual fluid, or blood. 

Nonwoven materials may be used extensively for the construction of 
disposable absorbent articles. Frequently, disposable absorbent articles are 
constructed of multiple nonwoven material components. For example, a 
disposable absorbent article may include a bodyside liner (also known as a 
topsheet) that contacts the wearer's skin in use, an absorbent core and an outer 
cover (also known as a backsheet) that is typically liquid impemneable. These 
three components run generally continuously with each other and together form 
what may be referred to as the ''chassis" of the article. In addition, disposable 
absorbent articles may include components such as leg elastics, waist elastics, 
containment flaps, front waist ear port:ions. back waist ear portions and fastening 
systems for improving the fit and containment of the articles. These types of 
components are generally incorporated into the articles by attaching them to the 
chassis of the article. For example, the front waist ear portions and back waist ear 
portions may be attached to the chassis during manufacture. 
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The components of the disposable absorbent article used to secure the 
article to the intended wearer (e.g. ear portions and fasteners) tend to experience 
a significant concentration of stress during application of the article, if the 
concentration of stress exceeds the strength of the material, the components may 
become partially or completely detached from the article. The concentration of 
stress may be Increased in regions or areas where multiple layers of materials are 
bonded together. An example of an area that may be subjected to increased 
stress forces during use of the article is the area where the back ear portions are 
attached to the bacl< waist region of the chassis. Typically, ear portions are 
attached to the chassis of an article near the waist edge and along the longitudinal 
side edge of an article. With this example, the back ear portion will include at least 
one layer of nonwoven material that may be attached to at least the bodyside liner 
or the outer cover materials of the chassis. One way that the back ear portion may 
be attached to the chassis is by ultrasonic bonding. Premature failure at the 
attachment area, either where components are attached to the chassis or where 
components are attached to one another, may cause a negative impact on product 
appearance and/or product peri'omiance. For example, if the attachment of the 
fasteners fails, the article may not fit as Intended. Poor fit may lead to a decrease 
in effectiveness of the absoriDent ability of the article, potentially resulting in 
premature leakage. Additionally, it is desirable to attach components in such a 
way that the overall integrity (i.e. no loose or missing pieces) of the articles is 
preserved. 

Various techniques are available for attaching components to the chassis 
and for attaching components to one another. Traditionally, adhesive application 
was the predominant technique for attaching components. More recently, 
adhesive application has been replaced by molecular bonding with ultrasonic 
bonding representing one specific method of molecular bonding. In very simplified 
terms, ultrasonic bonding involves the vibration of a "horn" device at ultrasonic 
frequencies which, in combination with an "anvil", causes localized heating and 
bonding of substrate material(s) positioned between the horn and the anvil. This 
localized heating and bonding forms a bond element when a raised projection is 
provided on either the hom or the anvil. The raised projection fomis an individual 
bond element in approximately the shape of the raised projection, and leaves the 
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su^undlr. catena, .^Wy unchanged. Rep.sen.a,«e "^'^^ 

!„dUS PatentNumber5,110,403issuedtoEhlertonMay5,1992. A 
and U.S. ,„„,i„g apparatus is descnbed m 

5 representative example ot a roiaiyuiuo ,,,„h9"; 2003 A 

U S. paten. Number 6.537,401 issued to CouU.^ o a .^n Maro 2. 2»3. A ^ 
p„b,en, wKh cuoen. ™ta.y u«rason. bond P~ ^ „. 

shapes or irregular shapes. A Dona p oroximity to each 

. oneotas.upotone.^rebond^-sp^^ 

be optimal. ^ materials being 

Adhesive bonding usually causes littie or no damage to 

degradation of the materials being bonded together if the 
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dense or too great in number. Asa result, p^ently available bond patterns may 
not provide sufficient attachment strength. 

D^^i-^Wy, materials tl,at are bonded together overtap minimally. Minimal 
overlap reduces raw matertal cost, as well as Improves the aesthetics of the 
firashed product. Minimal oveHap is also beneficial when bonding sfcetchaWe 
components together because «nventtonal bonding techniques (adhesive and 
uKrasonic) may «e up or prevent the matertal within the bond area tam stretching 
as much as the unbonded material. 

Adhesive bbnding, unlike ultrasonic bonding, has the addlUonal problem of 
overspray. Overspray o«u,s when misapplied adhesive fe no. contained between 
two components. This misapplied adhesive may then cause pnx»ssing and 
product problems. The misapplied adhesh^ may cause the product, or other 
materials, to adhere to parts of the processi,^ machha potentially resuming in a 
lam. The misplaced adhesive may also be exposed on tt,e praduct after 
manufacturing Which may cause the product to stick to itself, p^Jucsto stick to 
one another, or praduct to sack to the user. Even though uihasonic bonding has 
been pe,oe,ved to oven=ome some of the chaflenges associated ,wth adhesive 
attachment, opportunities to p^vlde Improved ultrasonic bonding patterns stll 
exist. 

Accondlngly. «,sre remains a need for ultrasonic bond patterns which bond 
components to the chassis of absorbent articles wia, a greater resistance to 
failure. There also remains a need for ultrasonic bond patterns that bond 
components to the Chassis Of absorbent articles wM, lower variability, Mo,«over 
^ some circumstances, there remains a need foruitrasonic bond pattemsthat ' 
bond s^cirable materials In such a way so as to ma;dml.e «,e amount of stretch 
retained in the bond area. 

Summary of the lnvonf}»» 

The present invention relates generally to the use of bond patterns tor the 
bonding of components to the chassis of an absort»nt article. As described 
herein In more detail, absort>ent articles typically include three primary 
components: a bodysWe liner, an absort,ent core and an outer cover The chassis 
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Bond P « T ' """^ ™' "^^ = of «.e 

Bond Pattern Area from about 10% to about 20% 

'"^"°*-==P««°"hep'«=entlnvention,thebondetementsmayfo™a 
^" ~'<=-''^nne.abo„dpatten,a,ea. THe percentage ofJbond 

T n rr """^^ ^ ^ as «« pe,^. bonded a^a 
The P^^nt bonded area may be defined as «« area of the bond e,en»n.s 
0^ by the bond pattern a.a. TUe bond pattern area n,ay be definly the 
P-^;c.ofthebondpa.ten,v.d«,and.hebondpa.ten„ength Prefe^ l! 
10 bond pattern tength ,s the length of me ^ded portton that includes a whol 

numberofrepeatlngsequencesofbond pattern elements. Forexample iffte 
bond pattern eler^nts a« ananged to fc,™ a «poa«ng se<,uenoe of L le 

s,ua«,abond pattern length may incudea.wv>le number mu«p,e of this 

15 nT'^'J^" ^ '"^ '"^ •» al»"' 75 n^illlmeters 
- b^. de^rably co^sponds with a mul^e of the ,epea«ng of the bond elem l 

Th^er«n.bondeda.amaybebe.„eenat«„.5%andabout25r..,„::^^^^^ 

rrnda?:r"~' ™vbe be.wae„ abo. 

Iv I h^r K ^'^^ -'en^ned bond pattern area w«th 

.0 Zd^ " '"^ "^"^ ^ V un-tens^ed 

20 bond pattern area w«ith may be between about ,2mm and about ,6mm 

m another aspect of the invention the ear may also be attached to «,e 

ong,^d,„a, edge of the article with multiple individual adhesive nbbons The 

.d^dua, adhesK,e dbbon w«h may be less «,an rmm. The bond e emer^ may 

.s a:drj""'^'^"^"-----------.>ar 

in yet another aspect of the present invention, the bond pattern area may 
have a Percent Stretch of the Bond Pattern Area f™m about 8% to a.r37and 
*e bond pattern may have a bond pattem edge and a Bond P^lt!,! 
of^m0.30to0.60. The Bond Pa«em integrl value Is derr^:,^?lr: 
> 0 the |.e length that . formed by the edges of bond eld T " 

enlre fraOu^ line length. The ftac... line Is defined as a path of iLs l!l 

.ha..ravelsalo„ganedgeof.hebondpat^.A.ma.^,n:e:Xrry 
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The bond pattern may also be j i^pacime Bond 

„.ob.av,n,pac..epa*o,^s.«s..ar^^^^^^^^^^^^ 

pane. IntegHty value. The ^^^^T^ e,en«n.s may have a 
^„ae,emen.a«ao,l«s««nab»^<«^B 

element may have a bond „„te, ^dng between me 

pattern may also be charactenzed by the «nt ,,„„g ^ 

^ndelements. THe bond pattern n^y - «.ema«vely. the bond 
^„a pattern edge o. greater «,an about 0 6^^^ ^ ^ 

pattern can have a oenter-to^er ^^^^ J,,^ along the bond 

in another aspect, the preseni in ^ ^i^^.^daes a front waist region. 

back waist region. In addition, me " .p^ ^ot^ide liner is 

boayside «ner, an outer -"^^^^^ absort«n. «>re . 
p„v«ed in supeHmposed -'^"-'"^r."^,,^, Tt^disposable 
aisposed between the outer cover and ^ bond 

absorbent art«e may al» ln*de an - P^"^* J, ^ ^ pattern 
^^a^ngitudlnaledge. ^^^^™t^,^Mna. rows o. bond 
• v*e.e.hebondpat.erninoludestwoormo.p^^ 

.emenU.The^g«nalr»..on. — ™v^^^^^ 
longitudinal direction by about 30 /, to about^ ^ ^ ^ 

individual bond element. There may ^ ^, 

„ere pairs of tongltudlnal rows of b^nd ^ meM^^ ^ about 60% of 

elements ma, be offset In the long«ud,na d reckon by 
awMinailengthofanindividuaibondeiement. Aitem 
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45^ to ab u. 55% Of a lonsWna, lengO, o,a„ WivWua, bond ete™m 

fol, Jl'! ! '"^ ^ 9ena«l desoHptt,n and the 

0 

Brief Desnrip«o» nnifxiniL 

F,g. 1 '«P'«=«nta<lvelyshow5ape,Bpectivevie«ofa„examol6ofa 
d«posa«eabao*e„,3«o.,a„,„,a„.d.pe0o,.bep.3a„.::r.^^ 

or.ea«epa.a,.o„.awa.,o.o„j:rrZ:::^"*"""' 
a^alft = PI- viowof «,edispoaabteabsort«„, 

ra:rbZrn:~^^^^^^ 
o..^a..epa.a..u„a.or::::xrr^"'""*"' 

Rg. 5representatively8howsaplanvlev.ofanexample'ofan«fc..h . 
rt^:^-*--°*-nd*e,o„g«ud,naljrerf:e~a 
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„^ a plan view of a ,epreser.ta«ve example of a 

,„.r:ra:r:eU------'--^^^^ 

absort^nta^esoffhe^*^ ^^^^^^_^^,^„,^„,p3^^^ 

3,o„g possible pams of ^sen.a«va,y show U,e pa«ema6 

'""T^s.^AandaBrep^sa.^t.e^showexam^esoftonapanemsma..^^ 
be described as being offselftom each other. 

DgBaedDescn ctlnn of thelnv^iHte il .„ , tressed In tenns of its 

^ Tj^rfnsuiB of the invention win be expressea 111 V 

The c^nflguratons. arrangements and 

venous components, eler^en^ ^ ^^^^„^ by *^ 

, omerfeatures that may also „„temp^ted thatthe 

tem., -aspeotcsr of the .nvenbon, or other ,^ ,,„ous 

vartous ,om,s of me disclosed ."^ '^^"^^ ^ employed in any 
features and aspects, and that such features and aspects may 
desired, operative combination thereof. aisdosure, the 

It should also be noted that, when employed n Pf^" 
.ennsrpdses^■comp.lng■ar.o.er^ — 
Wse-arelntended.obeo.n.-^^ 

,S integers, steps, components, -^^J^ ^ ,» absorbent 

portions, are attached to the chases of^^rtd^ 
.^r^nlsdlrected^^-^P^^gthedu^^a^^ J^^^ 
30 components, such as ear pomons, are arched ^^^^ ^ 

invention is also directed to ma,nta,n,ng .^^s. This 

attach components, such as ear persons to tt. chass« ^ 
detailed descdption of the present inventon w.ii mdude a desc p 

Q 
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representative absorbent article inch iHinn +h« 

^ Bepresenfflfiva Absorh^nf Arf.vf^ 

by infants a.o...e ,„„e.„^. 

^0 incontinence pads, adul. InconBnjT "* ^""^ ^""l' 

pants and Jinina ^iTpI^r ""^^ 
Fig. 1 representatively Illustrates an PvamrM^ * . 

representat,.alylllustratasthere(astenablediaperofFb 1- , 
= stretched and „a. ccnflgu^ta wW, thelTce o^! J " " 

contact the vvearefs skin feeing .h • ""'^"""^^'"aper adapted to 

o-u^aytoshov^rrz :::rr3*"*""''"-'---* 

3no.he.exa.p,e.ana^LLro,^^ 

indicated at 20 Fia 4 rpn«.c. * . '"mention, a diaper pant generally 

3 in a„ u.^airrj^.d^rr^ 

^P^^Pantadaptadto^rreC rSrr "^""-"^^ 
portions of the diaper oam . ^ '""^^ ^"^ "* 

oonnecs the ..ntrndh^Cr '"'"^ « 

and a iate.i direot^r^ JlT": ' « 

^aper/diaper pant ^ '^"'^^ *^ P°'<^ of «,a 

whKe the JJ^^T, °" 0' *o wearer 

pan. 20 >, ""^ 0' »•« diaper/diaper 

pan. 20 that, ^1 T ''^ °' -«^*P- 

*e,o.^,„,«>orj:~^''^'*^="'^«'^<^»-«--andcova. 
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oir of laterally opposed side edges 30, 
apairoflong— opposed«a,^«>9e^2^^^^^ 

mustraW dlaperfdlaper pant 20 44 can be connected to 

outer oover42 and a lK,u« P«-«;";^^'^':,^^en. core 28 is located 
^eou,ercover42,nasu^^^™^^; 

between the outer cover 42 and the W, ^^^^ 
edges 30 of the diaper/dlaper pan. 20 are ^ ^^^^ ^ 

Jou.rcover42tHatn.r.Herde«nee.^»9^» V^^^^ 

„a-,s.edges32o,.hed.pe.*a^J^^^^^^ 
^ of the outer cover 42 and define a 
encWe*ewa-.e.o.«,ewearar«hen«^^^^^^^ 

to contain and/or absorb body «X"^ "^^^^ oontainment flaps 56 
, diaperMiaperpan.20n,ay,u*er,ndu2^^-^^^^ ,.,,„„,,e 

. and waist elastics 58 as are ia»wn ^^J"'^^ pant 20 may be 
.^„.edtha.ind.«uai«>n.pone^c,«,edje^^^^^^ 

opttona, depending upon the rntended "^^^ J^^^^hle mechanical 
The diaper/diaper pant20 ^V^-^-^"^; ^ ^^^^^od s«e 

,0 fastenerseO-Then^anical— ^^^^^^ 
3,^30 ofthedlaper/d^perpart^m^^PP^^^^^^ 

^nioal fasteners 60 can ^ fasteners, 

^hicai engagement such as bunons. p ns.^P^ ^^^^ 

oohes^,mushroom.nd.oopta.e^^^^ 

3s thedisposabiediaper/d,aperpant20™yh 
o„*efron.orbacl.waistreg«n22ar^2JP 
,,^ne. 60 can be releasably engage ^^^^^^ 

The diaper/diaper pant 20 may be 0 vanou 
.^unfastenedconflgura^onsasi^^^^^^^^^^^ 
aiape,,d.perpan.20n«yhavean— nj^^_^^ 

:rr:::rr:i::— con..^. 
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= assembled to each re rrr:"'' "^"^ ""^'^ - 

oon«nuo„3layerof adhesive a l ^"'^'^ ™^ =P^'e^ as a unifom, 
adhesive, or an a™v„,°'I™'''^'°'«'''^«-a=P'«yed pattern of 

.Heabsor^„.„,e2La ~l:rj?'''"''^'^- 

" 'as.e„e...as..«„„3Lr::t ~rr^ 

and the lii<e. The other components of fZT '"'^ 

~.o,etherusi„,sirir3^:rrr'"""^^^*^^^ 

as the elastic membe,^ 54 and 58 a J* ! "mponents, such 

assembled into the diape^dlf T ""^^"^-^ ^s 

" attachmentmechan-rorrjrr"^^^^^ 

assembled tosether usino uIT k "^'"^""^^ «aper components a,e 

n-anufacturing cost """""^ '^"^"^ 

'«~:::itrs:;rr 

0 "quid penneabie or ii^id impTJeab^ T ' ^'^^ 

Wcaioutercover42canbr2^?^ '^^''^'"'''an.aabietoliquWs. A 

'^..a-impermeabierHar^rrth?:""**"'^^ 
a polyethylene m having a thickn^T,? ™' 

abomo.O« millimeter ,20m °°^'™"™«-(»«-^^ 

.^enna.yoradhesJamC^^Xrjrr"""^^"^"^"'^ 
can be applied continuously or imen!r^' 

*s ll.e, can be o«a,ned Jm T ' ' - 

USA, orfmm National St^^^' • ""^auwatosa, Wisconsin, 
-A „Mesi,edtopr.;l:~:-------ey, 
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0, about ia to 20 ™..ns, wh^ nonwo«" " outer ««er 

s 42 may include bioomponent flbeis suoh as p y ^ 
b,con,ponen.flbe«.Me«,o<iso,«»n,,ngsu*d^^^^^^ 

.Hoses*ai„.nea,tT,»ou,.ooveM2^V^»^^ 
.uobas«,eo..coye. -^^^ 

ruir:rrt::ut:r.-e..be..u.s.aten..p,«.ns.. 

" r«..eaonOo.be.2.a0.byV^^^^^^^ 
The outer cover 42 may be fom-ed of a 
layer v*« has been .ota«y or partlaUy " ^^„. ^ p„,„ate the 

,:e,otMdWermeabi„tytose>ec.e^r^-^^^^^^^^^ 

absorbentc^reas. « •^^;:;:^7l,rp:^ to esLpe from U« 
a mlcro^.o«>us -breatt^able- matena «h^_^"^^^^ 

3bso^nt<..2a«h.est«,pr.e^^^^^^^ 

outer cover 42. For example, the outer cov suitable "breathable- 

„.„^e„.a.nglayer,amihated»aj™a^us«m^^^^^ 

,0 outer cover materials are described ,n ^'^^ ,,3,3.056 Issued 

Oe«mber9, ,997.0 McCo™ac.e^aa^^^^^^^^^ 

Oe^er 1 , t998 to Good ^^'^^^l. cover 42 may also be an 
incorporated by J '^^^2^^, „„|„ate (STL), r^cK-booded 
elastomeric material such as a stretch tn Methods of making 

laminate (NBL), or stretch-bonded ^^'-"^^'^^''^ ^ ^ ^ U.S. 

3.„bmate«sarev.,.Known.ot^^^^^^^^^^^^ 

Pa.entNo.4.6S3^ — 

- rrrr:rrnr:r.::^3t.«.p.v.eamore 

aesthetically pleasing appearance. 
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In order to reduce the perceotion thaf th« * 

Hci u*!(joon tnat the outer cover 49 foaie Har«» 

clammy, the diapers/diaper pants 20 of fh. • . ^ °'" 

Held ,n all; '^^'^ '"^ "--^ '^'n 

™..,a,3a.a..a:::Lr:rrrarr"™^^ 

to Roe^^er e, al. The bodyslde .Inert I > k °" ^" 

09/698,5,7 «,ad c„ 00^. ,000 '^"^ 
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conventional means, such as ^'^J ,„,,,ia9 liner 44 or may 

techniques. The surfactant ma, be appW to ^ ^^^^ ^ 

,e selectiveiv appiied to pa*..ar ^-^^J^^^, ,„ p..,e greater 
„edia, se^ion aiong «,e l""^*^";'^*;"; ^,,„rther inCude a ,o«on or 
wet^biiity of such sections. The ^^J^^^L,^ to the wearers sWn. 
„tappiiedtheretoth,tis<»n.^u^»J^; ^,^^^,,^,,as. 
SuKab-ecomposHtonsforappi^at^ntomeW^d^ ^^^^ ^^^^ 

patent NO. a,149,9MtHat,^edto^^;^^ ^^^^ 

The representative absort«nt articles o, ^.^^^ ^ 

,,»rbentcore28dlsposedbe^nmeou^«wr«^-^^ 

3 Tbeabsorbemcore ^« °' ^'^''^'^'^'^ri^Lp^* - a 

,.,.tana...3.maysu«abW.nu^a-^^^ 

^ o, cellulosic fluff, m«ed w* partdes 9 

common., known as supe,abso,.>en. -^J^ " J ^ p„,p « and 

absorbed core 28 Indudes a mamx of „ ^ ^ 
superabsod=en.hvd,^eMonningpar..^^^^ 

exchan«edwtths,n«,e..poWm^^^^^^^ 
n«l,blo«n fibers and natural fibers^ Th P 

" mr^n^asupe^fbentmatena,^^^^^^^^^^^^^ 

The absorbent 28 may have any ofanu ^^^^^^^ 

,eabsorbent»™28maybe,«.n.u^>^^^^^^^^ 
pref^thatthe abso.ben.core28 . a"ow 
30 thefrontorrearwalstsect^nso^^e^P^ ^O.^^^^^ ^^^^^ 

p^vided by a single layer - - J^-^ ^ ..e absorbent c»re 28. 

rrrs^r— — ^ 
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Shaped «.e ,a.e.,,y extending css-bar of «,e T gene.,,, c„^p„„„„3 ^ 
.he fen. wa,s< reg,on 22 o, the absorbent artfcle for impn^ed pe,tbn„a„ce 
especlal,y for male infants. ferromiance. 

The sbe and the absorbent capacity of absorbent core 28 should be 

themtendeduseoftheabsorbentamole. Further, the size and the absoL, 
oapac,^ of the absorbent co. 28 can be varied to aooo™K,da.e l^r^ 
fro. rnfants through adults. In add«on, it has been found ,h«. ^r^^^ 

~..hede„s«esa„d/orbasiswe,htsoftheab3o*en.co:2rrr 



0 varied. 



The hlgh-absorbencynatedal may be selected fram natural, synthetic and 
nnodrfled natural polyn,e. and matedals. The hlgh.beo,t.„oy mateLls I 
^rgan. rnaterfals, such as s»^ ge., or o^an. conrpounds such as 
--""kad poMne.. The ten. -cross^rRed- «fe. to methods foreffecUvely 
-denng nom,.,y»at.^,„,, ^ ^^^^ 'V 

-^^ble. such methods include, for example, physical entanglement, c^taliine 
domarns. covalen. bonds. Ionic complexes and associations, hydrophiite 

Z~^"''™'^"""''^'--^«-~--ender 

a«,al, „!r7'r "^^'^"^ -"atenals include me 

aw metal and ammonium salts of poly(acy„c acid, and po,y(methac^„c Z 

2- a d alpha^leflns, poly(*, pynol^one,, p<,y,„,n, " 
M a^ho.,, and mbdures and o^polyme. the^f. Further polymL 
^«e fbr use In «,e abso*ent 28 include natur., and modifled II 
^^r., such as hydroiy^ ac^tonWe^^fted sta,*, acrylic add g,^ 
starch, methyl c^iul^e. carboxymethyl cellulose, hydroxypr^^ ^ 
sums, such as alginates, xan^an gum, locust ZZ. andte ^ 

M*r^o,nat„naland„ho,lyorpart.l,ysynthetfcabsoJ.po^rn;so 
be useful In the present invention. y™rs can also 

The h^h absorbency matenal may be in any of a wide varfety of geometric 
AS a genera, .,e. it is preferred «,at the h«h absorbency n! J, be ^e 
-bm, ofdrscrete particles. However, the h^h absorbency material may also be i! 
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or the like In general, the high 

the form of fibers, flakes, rods. ^P*^^^^'' "'^J ' 28 in an amount of from 
ahsorhencymateHaiispresentintheahs^^^^^^ 

3.out5toat>out90percenthvw.^^^^^^^^^^^^ 

percent by weight, and even ^-^^'''''^J^^^ 28. For example. 

, percenthvweighthasedonato^lwe.htom^^^^^^^^^^^ 

^particular aspect, the absorbent core 28may.^^^^^^^^^ 
inrindes at least about 50 percent by weigm 

a fibrous web or 

pe.en. by weigh, o. h'^h^bsomeno, -^^^^^ ,„ 3 ,ooar.ed 

10 area. ^ „, material suitable for use in the present 

A„ example of high-absorbency ma^ai su^ ^ 

inventon is DRVTECH 2035 ^^^^^^^^ ma, Wude 

,a.ng ofr,ces in Midland. Mich^an^ J. , ,,,„esa having oflices 

FAVOR SXM 880 polymer obtained from Stoclchaus 

15 in Greensboro, North Carolina ^^^„ «rapsheel (not 

opttonaily, a substantially hydrophfc t»su ^^^^ 
,„„st.ted,maybeempioyed.oh* — ^^^^ 

absorbentooreas. ^^'"^^"^^^^ Thev^apsheetmaybe 

,3 v«in.heabsorbentcorea8 theli^u^^^^ 

ToCrove:eovere.li<..du^^^ 
liquid into the absort>ent oore 28^ P ^ p^,„, 

exchan9e,the diaper/diaper pan.20o..hed, ^^^^^^ 

^ent^mayfurtherinoludeaporous^^^^^^ 

30 manag^nent material ^■^^'^'^^^X^^^^ the absorbentcore 
surge management layer 63 ,s typ,caily '^^^ J ^ ^fect and 
.8.andhasanope,ab.elewiofdens,Wandb^^^^^^^^^ 
tempocarly hold liquid surges, totranspot the IKIuid 
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on ms po*„ Of „e diaper/dlapertnTarlt . ""^'^ 
5 management laver 53 «kn ^® ^^^e surge 

.ana,::;:::^::^:^""'^"""^"*^^ 

layer competed of a mlh 'av-r 53 may be a 

- Po,yo,e«„ C Z„" ~ '^^^ - 

-o.„a.a..::~rr:^^^^^^^ 
r::r^r=;::i— ^^^^^ 

-pe.d,a;rrr:r::r:^^^^^ 

oore2a.«.ooo..a,„.e„,fla"ri ZTT""'^**^^"*^^ 

•He .de ec^ 30 of d.perlp ^ 

per pant 20 ,n the crotch region 26. In a particular 
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The dlapor/dlaper pant 20 of *e edges 30 

^diaper/diaper pan.20»fu*«'-«^ ^^,^,„^^,.^.,„F,g^ 

«,ediaperMiaperpan.20oftt<epre^'' .^,edges30ofme 

64 *at are conneded to •'=.^^7^,i3p,„aiaper pan. 20 may also 

Leapairofwaistelastiomaml*'^*"^ The leg elasU« 54 and 
:^"ais.edges32onhed.P^.^^'^--^^^^ 

rste-asUosBSaregeneraiiva a^<o^ ,^,3rer.oe«^^^^ 
i„ use to mairrtain a posii«e, """^^ ' ^ ^„ «,e diaper/diaper pan. 20. 
^„oeoreiinn.na.e*e,eaKageo body« 

Ma.enais suHabie for use ^ ^ „3.eda,s are shee« or 

^ ^ to .nose s«ied in .he -^ ^^^ ^3. may be adhered to «.e 
l^isordbbonsofapoiyn^™ eiastom^; 

L,oover42inas.re.ohedPo^on^«^^„^,^3are 

« Whiie me outor cover is P^^'^^' J^^,^ „ ^ aiso inCude such 
^P3,todtomeoo,eroover42. T^ai^e ^^^^^^^,^„3^«68 

^te^alsaspciyuremane, s^^me.^ ^^^^^^,,,„,,,,„aybe 
^ be tormed by ^as«o strands ^^^^ ^,^^,3 to «a.s. reg,^e 
by « -P^TTs. 58 may indude a piece o, sUetoh- 
»e arscto. For exampte, ^^^ace 34 o, .he art* to .^rm a 

^,ed.mina.ema.eriai a«achedj«^^ 

waistband. — J approaches, 
absorben. articles uUiiang a vanety ^ 
* Theabsod>en.ar«cieso,.he,nvert,2™»- 

«„pone*.ha.e.end,a.e*o^;-^^^^^^^ 
Typ«aiW.««'o^'"*^'^*!:"^^^^^^^ 
a„dbodysldeiiner44matenais 
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include front ear portions 64 and back »=r „ 

-d .he back ear porttons 62 C^ZTT ""^"^ ^ 

Include laminates of materials -L,. """'^ ^"^ may 

62 imp™™ „e « Of ^e abso*e« ,1" Z ^ - P°*n3 

= -™-.«ead«o„a,coCatndr:r:r"™""^^'"'°- 

assist caregi„e,s m positioning the fta„, „, . 

article. The ft>n.earZlons71T °" ''^ "^^-^"'"^^ 

-^-nhefro„.ear;rr«:::::7;~faste„in,maten-a. 
article. The back ear portions 62 ,„2T^ ^^'-m <He 

" the wearer. More spedlically the^l """^'^ "aist of 

• matedal between the back waist reofon 27^^!"°'!.'^ ™'' ""^-^ 
22 such that the back ear port. J,sTfc™ '"^ ^^'^ 

an upper edge of «,e arti. , .roZ^ '"^'^ 
may include fastening materials ^Ste ' « 

■= *.hefro„.wals,ra*n22. ^e^TT""^'^^^'^'-'^^ 

*aist region 22 of the article a«achment panel 66 In the front 

■ stretohahle mate*,, ^ ^ Zt^.T^'"'^ = 

*e fastened 60 may be engaged ZZ J 7 '"^^ ^ 

°">ercover42. Fu,«»r,whL^* : r'"'''"'''"*"*'''"''^ 

ma.eria,,thea..emaybe:rbytZr::?'""^~='-« 
increased m range. Anexemo.»„,l '^'^"'"Saofusersasaresultoflhe 

maybe»nsb.LraZ7o„^r'™'"*'*"'^^=^-P<'''^s62 

(-9. spunbond, facgs wC^:2e ™™-e" 

^•^aen. OthersuitaLst^tlr '"'^*^'^™^««)laminated. 

*edes.nof.heartMe,«mayrb:r,:rLt:'"'^^^ 

include a stmtchable material. ' '^"^ 64 to 

When the product fbmi of the ah,„,h. . ^. 



^^CTAJS2003/026248 

WO 2004/017885 ^jjjj^ 

materials. The side panels aoiiny 

wearer like underparts. ,^_^_,i„,e„«on (representatively Illustrated 

The diaper P^'*^^"'.*!,"^'^;^ between an infant diaper mat is 
,„ P,g. 3 and H9. 4) may be ^-^^^^ ^ a training pan. that 
^pioally removed and applied ^^^^^^^ ^ « es a diaper pan. 

^ put on lIKe underpan^. The P"^"^^ 3, 3 diaper or a pan.. 

Jause me diaper pant may be ^ ^ ^ 64 where 

.iaper pant may have a back ear pod.on 62a^ ^ ^ , 

^ .acK ear po^on 62 and *.nt ear po^^ ^ 
pass.es.ebond74.Thepa^es^-^^-^^,,^,,3n.^ma 
^arable by caregivers dunng the pro^ ^ ^ openedmmken 

-'*^^-•'^'^rmtd:srr^-^---«°"«""'^^""' 

vaHhout tearing of ttie matenais u 
; ear portion 64. «,» hack ear potttons 62 and the front ear 

W«h each of *e productfonns. ^ ar«de by 
por«ons64maybeat.achedtothe,ong^d.aU,de^g^ 

bondW techniques, such as ^ patterns of me inven«on, 

^„i,uestends«.om,dlscre.ebo^P-*JJ^ ^^^^^^^ 

, as w« be discussed herein, may ^^^^ ^ ^ me patterns. 
adhes^.mermal, laser and pressu«m^^-P 

Ultrasonicbondlng-ibe.f^r^._^'^^^^^^ 
,„ven«on,mebackearpo,*ons 2andm _^ 
toone ormore of me chassis matenalsu^ng ^^^^^^^^^^„^ 
artic.esofmeinvent^-yindudeanattachm«.a^^ ^ 

a,.aT61n.udesanavedapP.g-^^^^^^^^^^ The 

and me material fom»ng e,mer ^^^^^'^ ^ pattern 70 and a 

atta*men.a,ea76mayfurmer,n*de V -^a 

unifomr bond pattern 72 where each bond P^«^ ^ area 76 

3„ meo.*ercover42mateh.and.heear^,^onn^^^^^ 

„3,.soln.udeanove«^-o-^^^^ 

and me material forming e«her a back ear P ^ ^ 

Wdittonaily, me attechment area 76 may include 
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in^^larty aspect to e^Tlrr ^"^^ ™^ ^P^-" 

repeating p3«.. ^unT """^ "^'^'^ ™^ ^ 

equidistantly from each other Th. , • ^ ^^"erally 

or the patterns may have som. n '""^^''^^^d in Fig. 5 

15 providing individual bond points ^ '"P^*"^ °^ 

example, a bond pa«em 81 ' ' ""f f 

d^n 40 between ^ fl« 30 oT^ Lll^ " 
82 of , ha bond pa«em. A bond ^«en, 2TT «^ 

'^e.ana.hof.bebondpa«an,.Co::re~ 

Whan a bond pa«am has ou^yedge ^7 T ^ 

•ha ava^ge bend pa«en, ^. ^^""^ - 

"naecusvabondetaan^art 1,T" "^"^ when.h™e 
adga. "''"*'°'^'«'™ayta a straight bond pattern 
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A bond element area is deflned for non-hollc* bond elements 85 ^ the 
geometHo area of the bond element 85. For hollow bond ^-^^^^'^ 
bond etemen. In m shape of a -donur, Ure bond element area -f-^'^ 
ren^osedby^^eouter.— nee ofthe bond element Po- 

sh,pedbondelementtbisa,eawou.dindude«,eareaof.he donuthole. All 
bond elements 85 shown in all figures are non-hollow. _ .^jp,. 

„ a bond pa«em 81 secuHng an ear por«on 62 to an absorbent ar^ de 
7A) IS susoeptible to fature, me fa«ure Is My to oocur along a path o least 

----rrr—i^rmr^^^^^^^ 

~ ::rrbelL.e^ts8e. ..pamof^res^n. 
n«yp,opagatealon8e»heredge80,82ofthebondpattern81. 

F g 7A ^presentatlvely mustmtes an example of a bond pattern 81 wth 
approximately e<,ual s^ rou^, ^ elemenU »5 sup«^pos^ 

wL possible fraoture line 83 fb«o«U^ a path of least res^tance along a ^ 
Ite 80 of the bond pattern. Thef.a*«e line 83 ma, extend the entire length of 
rreraOof:ebondpat.em,howeveron.««fraotu^^^^^^ 

bond elements 85 is shown in Fig. 7 A. The fadure l.e 83 b^r« ^ a 
looatfen where the cir^mferenoe o, a first bond element 84 oontads the fl^ edge 
rlebondpattem. The fradu. line 83 may fallow the drcum.ereno^^^«« 
«bond element 84 away f.omt^fl.tedge80of the bond pa^mun^*^^ 

taclure line 83 Is perpendicular to the shortest line 86 connecting the fl^ bond 
Il^landaseoond bond e,ement88.Thef,adure 1,0083 may then^ow 

rirtest line 86 unt« the f^dure line 83 interseds w«h the arcumf^ence cf 
3 I lnd bond cement 88. The f^oture line then follows the c.ra,mfe,en»o 
Z ^cond bond element 88 t^arts the Intersedlon of .he clrcumferen<« of the 
cement 88W^.he.lrstedge 80 of the bond pattern. T^fr^C.™ 
may con«nue In this manner along the frrst edge 80 of the bon pattern. 
TeL. the fradum lUre 83 may contain porttons fbmred by the clrcumferen^s o, 
„ Lelementsaswellasportlonsfbm«dbythestralghtllnesbefc.eenbond 
!rr84,88. Therela«^shlpof,hepor.ionsformedbythedra,mferenceso, 
blnTetme^ts 84, 88 and of theporttonsfor^edbythe straight llnes86 between 

bond elements 84. 88 is described in detail below. 
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Fig. 7B representatively iilustrates a second example of a bond pattern with 
approximately equal sized round, non-hollow bond elements superimposed with a 
possible fracture line 83 following a path of least resistance along a first edge 80 
of the bond pattem. As with the example shown in Fig. 7A. the fracture line 83 
may extend the entire length of the first edge 80 of the bond pattem. however, 
only a portion the fracture line 83 between five bond elements is shown in Fig. 7B. 
In addition, a blow up of the five bond elements from Fig. 7B is shown in Fig. 7C. 
In this example, as above, the fracture line 83 may start where the edge of a first 
bond element 90 contacts the first edge 80 of the bond pattem. The fracture line 
83 may then follow the circumference of the bond element 90 away from the 
contact with the first edge 80 of the bond pattem until the fracture line 83 contacts 
the shortest segment 96 connecting the first bond element 90 and a second bond 
element 92 that is not located on the first edge 80 of the bond pattem. The 
fracture line 83 may then follow this first shortest segment 96 until the fracture line 
83 intersects with the circumference of the second bond element 92. The fracture 
line 83 may then follow the circumference of the second bond element 92 starting 
in the direction of the first edge 80 of the bond pattem and continuing until the 
fracture line 83 contacts the shortest segment 98 connecting the second bond 
element 92 and a third bond element 94 located on the first edge 80 of the bond 
pattem. The fracture line 83 may then follow this shortest segment 98 until the 
fracture line 83 intersects with the circumference of the third bond element 94. 
The fi:acture line 83 may then follow the circumference of the third bond element 
94 towards the intersection of the third bond element 94 with the firet edge 80 of 
the bond pattern. The fracture line 83 may then repeat this pattem. 

This fracture line 83 may travel from the first bond element 90 located on 
the first edge 80 of the bond pattem to the second bond element 92 not located on 
the first edge 80 of the bond pattem if this is the path of least resistance. The 
fracture line 83 in Fig. 7B will be the path of least resistance If the sum of the 
length of the shortest segment 96 between the first bond element 90 and the 
second bond element 92 and the length of the shortest segment 98 between the 
second bond element 92 and the third bond element 94 is less then the length of 
the shortest segment 93 between the first bor^d element 90 and the third bond 
element 94. If the sum of the length of segment 96 and the length of segment 98 
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is equal .0 or greater «,an «,e length o. segment 93, m fracU,re line 83 w«, likely 
:Zlabend element not locate. onthefl^tedgeSOortHe bond p*™, 

• . =H iha fracture line will travel in the manner shown in Fgure 7A. 
'"^IStlndpatternsotthelnvent^nbalancethecontHhu^ons^me 

IntegZTth bonded oompos^ehydos^noUhet^ondpatt^ 

Cntln balances contr'^cns from bond elements and con^bu ons^n, 

Z spa^s between bond elements. W«h respect to the fracture l,ne 8 . . ,s 

^^Ible to balance the porSon of the fractu™ line 83 that may travel alon the 

Irlrenlofbonde^mentswiththeport^nofthefracturelineSS^atm^^ 

ITelt^een bond elen«nts (traveling through un,»nded matenal). More 
specffloally.whenlhelengthofthefracturennethattravelsalongthe 

nince Of bond dements is equal .othe lengm of the fracUrre ne that 
reU between bond element, a ma*um bond strength may be aHa,ned The 
llbond strength ocourswhenaBond pattern lntegr«yVa,ue,se<,ualto 

"■"""TheBondPanem integrity Valuelsde^nedasthequoaentoftheft^^ 
„„e,en,..hatisfom,edbytbeedgasofbondelen,enUandme2~-^^ 
linelength For eKample. for circular bond elemer*8 having d,ameterD (seeFjg^ 

MV andtfracmre line 83 «,a. uavels between bond elements located on the edge 
7A) and a fracture lino .,,„„•<!• rsae Flo 7A). the calculation 

ofthe bond width, with center-to^nter spacing S (^^ig^^'' 

L the Bond pattern Integdty Value Is: Kdl " 2y«(n ' DV 2) . S - ^ 

,„ a second example, the borx. elements 85 may be s<,uar«hapad and 
,ave a sWe length V. For square shaped bond dements 85. the frac^re line 
beJeen bond elements 85 located on .he edge of the bond pa^m, 
. ::rs«epa.lleltotheedgeof.hebo.pa«em,and^.^^^^ ■ 
spacing "S", the calculation for the Bond Pattern integrity Value «• 

ma third example, «,e bond elements 85 may be squaie-shaped and h^e 
Side T. For square shaped bond elements 85, the fracture line may t^i 
21 bond elemenu 85 k,cated on the edge of the bond pa«em, a ^e 45 
0 dJI»«.eedgeofthebondpat.em,diamondo.entat,on,andwit^center..<> 

celr spadng "S-, the calcula«on for «,e Bo,^ PaUam integrrty Value is. 
[(2*L)/((2*L)+S-(LH2))1. 
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These exemplary calculations are representative of how the Bond Pattern 
integrity Value may be calculated for bond patterns of the invention. For more 
complex geometries, measurement using optical methods known in the art may be 
used to determine the Bond Pattern Integrity Value. 

The Bond Pattern Integrity Values and the strength of the bonds of bond 
patterns 81 representing bond pattems of the invention were determined. In 
addition, the Bond Pattern Integrity Values of presently available commercial bond 
pattems were measured. For example PAMPERS NOCTURNA diapers (available 
from the Procter & Gamble Co.) purchased in Brazil, in June 2003. and PAMPERS 
Premium diapers (available from the Procter & Gamble Co.) purchased in the 
United States, in June 2003 were tested. These commercially available diapers 
included back ear portions that are bonded to the longitudinal edge of the chassis 
of diapers. 

The Bond Pattern Integrity Value was detemiined by first measuring required 
lengths, radii, and angles of the bond elements of the bond pattem from bonded 
materials. A SWIFT microscope model # 3208 was used to make the 
measurements of the bond pattems. The measurements were made at 4X 
magnification. The ocular used was a SWIFT POINTIVIASTER ocular EW 10 X D / 
20.50 14.5 MM. which is a scaled ocular that was calibrated to a graduated slide 
with a 2mm measurement divided into units of 0.01 mm. The slide was 
manufacture by American Optical of Southbridge, MA. This calibration indicated 
that 67 gradations equaled 2 mm. Pictures may be taken for irregular shaped 
bonds and image analysis may be used to calculate the dimensions needed when 
the picture contains a reference such as some measurement device in the picture 
A person skilled in the art will recognize many equivalent methods possible of 
attaining similar results. 

From these measurements, the Bond Pattem Integrity Value may be 
calculated, either with one of the above fomiulas. an appropriate fomiula for the 
geometry of the bond elements and bond pattem. or a physical measurement of 
the portions of the fracture line. The Bond Pattem Integrity Values calculated for 
the PAMPERS diapers products are provided in Table 3. below. In addition to 
measuring aspects of the bond pattems used on PAMPERS diapers, the bond 
element diameter "D" for circular bond elements or side length "L" for square bond 
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^j:r::r— .e— ^^^^^^ 

3pu„b».d outer cover .a.er.a,, such as *a. 22:^^^,^ an. a patterned 

and u«mson^«y bomiing -> a plunge bonder h^^afla, 

anvil. TT.e neck^nded laminate material « «p«sen.at«ely 

that may be used to form an ear ,„^^„^„ 

magnified 5.3 times ana pnui aw patterned anvil 

.an^oK^^^^^^^^^ 

Of code B is shown .n Fig. 8B. The patte ^^^.^ ^^^^ ^ 

patterned anvil of Code G Is shown in F.g. 8G. 
^ Table 1. 



"Bond Element 
Geometry 



Diameter 
(Round) Length 
of Side (Square) 
(mm) 




Center-to- 
Center Spacing 
Along Edge of 
the Bond 
Pattern 
(mm) 
3?i25 
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In addition to measuring the paramete.. relevant to calculate the Bond 
Pattern Integrity Value, the bond patters ofthe inventton r^ayalso be 
Chaffed by the strength of «,e bonds. In order to test the s*a„gth of «,e 
bond between the .atehals bonded ^ the bond patterns of^e Hco6^ 
A - G „ere tested according to AS™ test p™cedu,« <«733.99 n^ifw h ^ 

the Z Z " "^^'"'0-!^ <» pa^lle, with the edges of 
.n Table 2. below ,nd,cates the Bond Energy of the bo™) patterns. The Bond 
Energy, the amountof energy ,«<,u|,«,tocompietolyrup.u,«theJdrich is 

rrfircrCorT^™-^^^---"--^^^ 

.e..edaibei„;j:;irrr::^^^^^^^^^^ 

ntegnty value. Forthls reason. contparfeon ofthe sUength ofthe bond 7 
san,p|es n,ade ^ non-unitorm nratoHals ntay not be useful. For Cc^ s a - o 

Table 2. 



Code 



B 



Bond Pattern Integrity 
Value (Calculated Based 
on Values in Table!) 



0.635 
"0337" 
"0265" 
"oT95~ 
0.267 
"0488" 
"0531" 



Bond Energy 
(grams*cm) 

16392 " 
17779 
13497 
5959 
4655 
"20483" 
12978" 
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Tables. 



r Code 


-BSHdPatterrTlntegrity XMluT 


PAMPERS Notuma diapers 
"pampers Premium diapers 


0.679 


oissb 


HUGGIES Supreme diapers 


0.608 



^ Bond Pa«en, Value ^^^^^—^^ce.^ ^ 

<«curs, the fracture Une 83 ex,^ enW ^^^^ 

85. Added strength ,e achieved ^ ^^^^^ in between bond elements 85. 
from a bond element circumference to the '^atenal 

Up*>apolnt.he n«^«Bns«^ns per length o.bo«^^^^^^^^^^^^^^^^ 

^•-'^"•rrr^rn^-rdrrringtlhn.e. Pora 
for a given bond eetHip of a g«e 

.ero,the,« ,s ^J^^^, set^p, as«,eBond Panem 

^„d pattern increases. For the bonds to 

integnty Value appn>aches one. ^^'^^"^^ ^ ^ond Pattern 
p^vide strength and «,e Strang^ of the bon^ "^^J^ o to 1, more 
,„,^Vaiueforbo.pa«e.of.e,n^^^^^ 

spedfically from about 0^2 to 0^^ and ^ ^^^^^ 

,n addftion to the Bond Pattern ^ ^ 

tt,e odentation and the spacing of the bond elements 86 of b 

percent bonded area. ^^„^.s the area of bond elements 

The percent ,«nded area may be ^ ^ ^ 

dMdedby.hebondpat.emarea.Thobondpanen^r^-y 

product of the bond pa«em width and the bond pattern length. 
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d«*ad prevk>u.,y herein. The bond pattern lengm ™y be *,e enUre 
^ f «,e bond pa«e. .ha. is on me absorben, e^cte. P.fe.biy, »,e bond 
«g.h . me iengm o, me bonded portion ma. include, a whote number o, 
^ea. gse<,uence,o,bondpa«em^e.ems. For example. » me bond patte. 

bond pe..er„ lengm wouM in,„,e a wh^e „„n,her ™„p,e of mis sequence To 
de,e™,ne me area o, bond eiemenU of a pa«e„, wim only one J"' J^d 
e emen^ me dimensions of me bond ^e^n. a. de.er.lned ulg mlem^ 
des r, ed above, and me a«a of me bond eiemen. is ™u«ip,ied by me nun,bl, 
' e en,^^ ,„ ^ ^ ^ ^ ^ ^ ^ W 

.0 be bou. 75 n,«,imete., bu. desirably corresponds wim a n,ui.iple„f me 
repeating of the bond elements. 

ma.e„als so as to ,mp«>yB me fit of me arfldes. A sbetehable material {such as 
may be used to fon. an earporfcn 62/64 a matoHai ma. is capable ofell 
u,»n appi^n a tonsile torce a,«< capable of reta*g ejr par„a y o I 
^ oompMely to ils od^M dimens»on,s, upon removal of me force depenZt 
2^„ed use wiminmeabso^emartde. An exlensibie maferia, isa maZ, 
tha. ,s capable Of emending upon appli^on of a tensile force, butme extets^ . 
pem^nent. Stretehable and extansible maledais may be more expens v^Z 

or ex.ens,b% to absorben, arsdes using mese ma.eria,s may be op,mi.edt 

Ameasureofmeamoun,ofs.re.ch or extensibility ^malning^mecomponems 
after bonding b me percent stretch of me bond pattern a^a 

mad. ^ °' ' """" '''' '^^ *'a™inad by first 

mariong me edges of me bond pattern of a bonded area of matedals fl ^ 

absod»n.artt.e.Thebo„dedarea of materials ismencutiramnil 
app^^mateiy six inch rectangle. The re«angie is cu, in such a wayTa m L 

^onmrac.n.,.ism.ei„chesand.hebo„dpattema^,s™^' 

r T ' ^ applied to one edge 

^ the rectangle, such mat the clamp is attached parallel to me edge of me bond 

Pa«em,app™x,matelyo„ei„ohawayh.mmefl,s.edgeofmeblZne 
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W «,rea inch dTmp is then a«ached to a hanger ^ allows ^ rectangle to 
hang f^m the flrst th,ee Inch damp. The distance between the marte « 
Jsured mcoasng «,e un^tohed bond pattern ^. A 
damp that has been weighted to a total o. 1600 grams is then attached pa^lle, to 
the second edge of the bond pattern opposite the flrst three Inch damp, 
appn^ximately one inch awa,f™m the second edge o, the bond P^^-'J^^ 
clamps are now aligned away from the bond pattern allowing room to measu« 
Jie. the marKs. After we^h. has been allowed to hang for ^0 -~nd^ 
L d-^tanc* be^veen the marks measured IndicaUng the stretched bond pa«em 
It ey subUacang «,e un-stretched bond patten, width from the stre.ch«l ^nd 
X v^ldth, then dMding by the un^ed bond pa«em *.h and mu^pi.ng 
the quotent by 100. «,e percent stretch of the bond pattern a,.a may be 
detelined. .the bonded area of material has a bond ^sthan mree . ches ,n 
length, the v^dth and weight of the second dams ma, be adiust^ to del«er an 
equivalent loading 1500gram«,ree inches. 

The percent bonded area, bond enerw. and percent stretd, of the bond 
pattern area of Codes A - <3 we,« determined via the methods described above 
and are provided in Table 4. below. 

Table 4. 



Code 


Percent Bonded 
Area 


Bond Energy 


Percent Stretcn or 
the Bond Pattern 






Area 




(%) 


(grams*cm) 


(%) 


A 


15.9 


16392 


10.5 


B 


6 


17779 


25.7 


C 


6.2 


13497 


20.0 


D 


4.8 


5959 


17.5 


E 


4.6 


4655 


23.2 


F 


20.2 


20483 


5.0 


G 


"■ 157 


12978 
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For a given bond pattern set-up, as the percent bond area increases, there 
IS more area to contribute to the integrity of the bond pattern and the bond energy 
generally increases. For the same bond pattern set-up. as the percent bond area 
increases, there is less free material to allow the bond area to stretch and the 
5 Percentstretchofthe bond pattern area generallydecreases. The percent bond 
area may range from 0 to 100, more specifically form 1 to 50. more specifically 
from 2 to 25, and more specifically from 3 to about 20. 

In addition to Bond Pattern Integrity Value and percent bond area a third 
important aspect relating to the orientation and spacing of the bond elements of 
10 bond patterns is the percent offset in the longitudinal direction 38. 

Both Bond Pattern Integrity Value and percent bond area, when changed 
have an immediate effect on attributes of the bond pattern 81. However with 
percent offset in the longitudinal direction, a change does not have an immediate 
effect. However, percent offset in the longitudinal direction does have an effect 
15 over time. As previously described, a problem witt, current rotary bond patterns is 
"chatter or "bounce" ttiat may result when a smooth horn is pressed against a 
patterned anvil. This "bounce" may cause wear of the anvil, horn or support 
stmcture of the rotary bond device. This wear may cause wear in the rotary 
bonding device and increased variability in bonding effectiveness. Percent offset 
2 0 in the longitudinal direction addresses this problem. 

The percent offeet in tfie longitudinal direction is determined by first 
measuring the length of a first bond element 1 08 (Fig. 9A) in the longitudinal 
direction, as described previously herein. Second a bond element 109 of the 
same size and shape is located in a different longitudinal row of the bond pattem 
25 The offset is the length that the second bond element 109 overiaps the first bond 
element 108 in the longitudinal direction divided by the length of the bond element 
m the longitudinal direction. This offset is multiplied by 100 to give a percentage 
Fig. 9A shows a bond pattem with 100% overiap 106 between a first set of bond 
elements 1 00 and a second set of bond elements 102. In Fig. 9B. the first set of 
0 bond elements 100 has been offset from the second set of bond elements 102 by 
50O/O, indicated by overiap 106. Offset may be achieved by this method of 
Offsetting a first set from a second set. In Fig. 9B four rews of bond elements are 
offset from four other rows of bond elements, fomiing four pairs. Altematively. the 



• ^k?CT/US2003/026248 

offset rows need not be in separate sets. A pair of offset rows may be located 
adjacent to each other or altematively they may be separated by one or more 
rows The rows of this pair are then no longer considered in detemiln.ng how 
many pairs of rows are offset. This offset reduces the amount of wear that the 
hom and anvil are exposed to. and therefore provides for less variability in bonding 
conditions and bond strength over time. 

Delivering the bond pattems of the present invention in absorbent articles 
provide several benefits including improved fit and improved perfomiance. The 
higher stretch of the bond pattems improve the utilization of the stretchable 
materials used in absorbent articles, allowing lesser quantrties of materials to be 
used The higher sf^ngths and reduced variability of the strengths of the bond 
pattems of the present invention provide improved durability to the absorbent 

articles. . ^. . ^ 

Itwill be appreciated that details of the bond pattems of the invention, given 

for purposes of illustration, are not to be construed as limiting the scope of this 

invention. Although only a few exemplary aspects of this Invention have been 

described in detail above, those skilled in the art will readily appreciate that many 

modmcatlons are possible in the exemplary aspects without materially departing 

from the novel teachings and advantages of this invention. Accordingly, all such 

modifications are intended to be included within the scope of this invention, which 

Is defined in the following claims and all equivalents thereto. Further, it is 

recognized that many aspects may be conceived that do not achieve all of the 

advantages of some aspects, particulariy of the preferred aspects, yet the 

absence of a particular advantage should not be construed to necessarily mean 

that such an aspect is outside the scope of the present invention. 
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1 . A disposable absorbent article including two lateral edges, two 

longitudinal edges, a front waist region, a back waist region and a crotch 
region interconnecting the front waist region and back waist region, the 
disposable absorbent article further comprising: 
a bodyside liner; 
an outer cover; 

an absorbent core located between the bodyside liner and the outer 
cover; and 

an ear portion attached by a plurality of bond elements to one 
longitudinal edge, wherein the bond elements form a bond pattern which 
defines a bond pattern area and wherein the bond pattern area has a 
Percent Stretch of the Bond Pattern Area of from 8% to 30%. 

2. The disposable absorbent article of claim 1 , wherein the bond pattem 
has a bond pattem edge and a Bond Pattem Integrity value of from 0.30 
to 0.60. 

3. The disposable absorbent article of claim 2, wherein the bond elements 
are ultrasonic bond elements. 

4. The disposable absorbent article of claim.2, wherein the bond elements 
have a circular shape. 

5. The disposable absorbent article of claim 2, wherein the bond pattem 
has a Bond Pattem Integrity value of from 0.35 to 0.55. 

I 

6. The disposable absorbent article of claim 2, wherein the bond pattem 
has a Bond Pattem Integrity value of from 0.40 to 0.55. 

7. The disposable absorbent article of claim 2, wherein the bond pattem 
has a Bond Pattem Integrity value of from 0.45 to 0.55. 
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8. 



The disposable absorbent article of claim 2. where the^bond elements 
have a bond element area of greater than 0.007585 \n\ 



9. The disposable absorbent article of claim 2. where the bond pattern has 
a Bond element area of less than 0.007585 in^ 

10. The disposable absorbent article of claim 2. where the bond elements 
have a bond elerhent area less than 0.00210 In^ 



11. 



12. 



13. 



14 



The disposable absort)ent article of claim 2. where the bond pattern has 
a center-to-center spacing along the bond pattern edge of greater than 
0.500 in. 

The disposable absort)ent article of claim 2. where the bond pattern has 
a center-to-center spacing along the bond pattern edge of between 
0.500 - 0.250 in. 

The disposable absorbent article of claim 2. where the bond pattern has . 
a center-to-center spacing along the bond pattern edge of less than 
0.250 in. 

The disposable absortjent article of claim 1 . wherein the bond elements 
are ultrasonic bond elements. 



15 The disposable absortjent article of claim 1 . where the bond pattern 
area has a Percent Stretch of the Bond Pattern Area from 1 0% to 20%. 

1 6. The disposable absorbent article of claim 1 . wherein the bond pattern 
area has an untensioned width between 10-1 8mm. 

17. The disposable absorbent article of claim 1 . where the bond pattern 
area has an untensioned width between 12-1 6mm. 
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The disposable absorbent article of claim 1 , where the percent bonded 
area is between 5% and 25%. 

The disposable absorbent article of claim 1 , where the percent bonded 
area is between 10% and 20%. 

The disposable absorbent article of claim 1, where the ear portion is 
also attached to the longitudinal edge with multiple individual adhesive 
ribbons, wherein a width of the individual adhesive ribbons is less than 
7mm. 



A disposable absorbent article Including two lateral edges, two 
longitudinal edges, a front waist region, a back waist region and a crotch 
region interconnecting the front waist region and back waist region, the 
disposable absorbent article further comprising: 
a bodyside liner; 
an outer cover; 

an absorbent core located between the bodyside liner and the outer 
cover, and 

an ear portion attached by a plurality of ultrasonic bonds to one 
longitudinal edge of the disposable absorbent article, wherein the 
ultrasonic bonds form a bond pattem and wherein the bond pattern 
includes two or more pairs of longitudinal rows of bond elements, 
wherein the longitudinal rows of bond elements are offset in the 
longitudinal direction from 30% to 70% of a longitudinal length of an 
individual bond element. 



22. The disposable absorbent article of dalm 21, wherein there are three or 
more pairs of longitudinal rows of bond elements. 

23. The disposable absorbent article of claim 21 . wherein there are four or 
more pairs of longitudinal rows of bond elements. 
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The disposable absorbent article of claim 21 . wherein there are five or 
more pairs of longitudinal rows of bond elements. 



25. . The disposable absorbent article of claim 21. wherein the longrtudinal 

rows of bond elements are offset in the longitudinal direction from 40% 
to 60% of a longitudinal length of an individual bond element. 

26. The disposable absorbent article of claim 21 . wherein the longitudinal 
rows of bond elements are offset in the longitudinal direction from 45% 
to 55% of a longitudinal length of an individual bond element. 



37 



wo 2004/01788^^^ 



1/12 



PCTAJS2003/026248 






FIG. 



2 




FIG. 3 




FIG. 4 



wo 2004/01788^ 

l'CT/US2003/026248 

5/12 




FIG. 5 



wo 2004/017885 ^||^ ^^CT/US2003/026248 

6/12 



81 



82 

oooooodooo 
:>ooooooooo 1^ 

D_^_CI._Q Q__Q CL_Q.^. " 

\ 
80 



FIG. 6 



wo 2004/01788^ 



PCT/US2003/026248 



7/12 



82 

\ 



\ 




o o o o o o 6 o- ^ 

^oooooooooV 
— £\-CL_n 



80 



S 88 86 



82 

\ 



FIG. 7A 




O O O O 



o o o o o 



80 



90 



98 92 



FIG. 7B 




h 

w 




FIG. 7C 



wo 2004/017885 



8/12 



CT/US2003/026248 
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FIG. 8C 
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